Abstract: Preliminary evidence suggests that the rates of return to education in Venezuela have been declining since the 1970s. This paper rigorously estimates the returns to education in Venezuela for the period 1992-2002 and links them to earlier available estimates from the 1980s. Consistent cross-sections from the Encuesta de Hogares por Muestro are used to document falling returns to schooling and educational levels until the mid-1990s, followed by increasing returns thereafter. Quantile regression analysis is used to provide further insight into the within skill group changes in returns over time.
1.

Introduction
Measures of inequality with respect to education and skills have changed, sometimes dramatically, over the last two decades. Increasing skill differentials have been clearly observed for the United States and, to a lesser extent, other developed countries such as Portugal, Denmark and Italy, while falling returns have been documented for Sweden and, recently, Austria (see Asplund and Pereira 1999; Harmon and others 2001; Fersterer and Winter-Ebmer 2003 ; see Psacharopoulos and Patrinos 2004 for a review of studies). Evidence for developing countries is scarce. One can hypothesize that significant developments in the returns to education and skills have taken place in the developing world, given the volatility in the evolution of incomes and poverty in many developing countries.
Venezuela experienced a significant increase in poverty incidence during the 1980s (especially during the recessionary period from 1982 to 1985). Poverty followed a decreasing trend until 1992, after a 3-year period of growth, bringing poverty incidence to pre-1985 levels.
Post-1992 stagnant growth, however, resulted in poverty levels resuming an ascending path (Mosconi and Alvarez 1996) . During the 1990s, economic performance exhibited sharp fluctuations, with a year of strong growth usually followed by a sharp decline one or two years later. This pattern seems to be continuing into the next decade.
In Venezuela, while there has been a consistent increase in the overall level of schooling of the labor force since the mid-1970s, the returns to schooling have decreased over time, but in the last two years have started to increase again. This suggests that until recently the supply of human capital in the labor market has been expanding at a faster rate than has the demand for human capital, thereby lowering the rate of return to schooling. The results for Venezuela in the first two years of the new century are in line with what happened in other middle-income countries in Latin America in the 1990s -such as Mexico, Brazil and Chile (see for example Blom and others 2001; Lachler 1998 ) -where the returns to secondary and tertiary education increased over time, and where the overall rate of return to schooling also increased. It signals that the demand for educated labor was not increasing in Venezuela in the 1990s, most likely due to the economic downturn, but that in the last two years education has become more profitable.
Data
We use consistent cross-sections from the Encuesta de Hogares por Muestro conducted by the National Statistical Office of Venezuela (OCEI). The data used are for survey years 1992, 1995, 1996, 1997, 1998, 1999 and 2000 . The survey instrument for 1992 involved a shorter questionnaire compared to post-1992 questionnaires but a much larger sample (over 300,000
observations for 1992 compared to about 65,000-80,000 in later surveys).
The working sub-sample used in this study in deriving returns to an additional year of schooling and education levels, as well as returns by quantile, consists of workers aged 15-65, working for wages.
Results
Educational attainment in Venezuela, measured by the years of completed education of the selected sub-sample, has been increasing steadily from 4.6 years in 1975 to 8.2 years in the mid-1990s. Subsequently the increase has been rather slow and by the year 2002 it stood at 8.9
years (Table 1) . Women complete more years of education than men and this was the case for every year examined. In year 2002, women who were employed for wages in Venezuela completed, on average, 10.1 years of education compared to 8.3 years for men. Furthermore the education gap by sex seemed to be widening during the 1990s, increasing from about 1.1 years in 1992, to 1.5 in 1996 and to 1.8 in 2002.
In deriving returns to education, we use the earnings function method (Mincer 1974) , which involves the fitting of a function specified as:
where lnY is the natural logarithm of monthly earnings, S is the number of years of schooling of individual i, EX and EX 2 are the years of experience and its square, and Z is a vector of control variables comprising compensatory factors. For purposes of comparison with other similar studies and earlier results for Venezuela, only one compensatory variable is used, namely the natural logarithm of monthly working hours. In this semi-log specification, the coefficient on S (β) is interpreted as the private rate of return to one additional year of schooling, averaged across all levels of education and all individuals in the sample. For small values of β (say, 0.10 or less), applying the rule regarding natural logarithms results in values of the rate of return to schooling within a fraction of 1 percent of the derived coefficient, β.
The earnings function method is also used to estimate returns to different levels of schooling, by converting the continuous years of schooling variable into a series of dummy variables representing the levels of schooling. After fitting the extended earnings function:
where PRIM, SEC, HIGHER and UNIV refer to dummy variables for primary, secondary, higher and university education, from the formulas:
where S PRIM, S SEC , S HIGHER and S UNIV are the total number of years of schooling for each successive level of education. However, it is incorrect to assume that primary school graduates forego earnings for the entire duration of their studies. Therefore, only three years of foregone earnings for primary school graduates are assumed.
Mincerian earnings functions are estimated for men and women, and estimates with sample selection for women, using Heckman's two-step procedure, which involves an earnings equation (see Annex Table 1) :
and a participation equation:
where λi is a vector of inverse Mills' ratios, with parameters derived from a probit model which models the determinants of labor market participation. X and Z are vectors of explanatory variables, β and θ are vectors of coefficients, ε and v are the disturbance terms of the earnings and selection equations, and σ εvi is the covariance of the two error terms. Female labor force participation in Venezuela has been steadily increasing during the 1990s, from about 50 percent in 1992 to 63.2 percent in 2002. The pattern of employment of women, with respect of sector of employment is similar to that of men. Sources: Psacharopoulos and Alam 1991; Fiszbein and Psacharopoulos 1993; Psacharopoulos and Steier 1988; authors' estimates for 1992 -2002 The overall return to one additional years of schooling steadily declined in the 1970s, 1980s and through the mid-1990s (Table 1 ). The benefits decline from 13.7 percent in 1975 to 8 percent in 1995, and 7.6 percent in 1996. Since then, returns have exhibited an increasing trend, Until the early 1990s, the returns to schooling were decreasing, while average years of schooling were increasing (Figure 1 ). After that, both indicators exemplify apparent stability or stagnation. For the last two years returns to schooling increased, while years of schooling did not change. Declining returns over the last 25 years (except for last two years, which may be an aberration) may be a disincentive to schooling in Venezuela. 1975 1984 1987 1989 1992 1995 1996 1997 1998 1999 2000 2001 2002 Return per year
Years of schooling
The changing shares of employment in the different sectors of the Venezuelan economy during the 1990s are shown in Table 2 (see also Figure 2 ). Participation in the informal sector has been continuously increasing, mirrored by a continuous decrease in formal sector participation, and this is the case for both men and women. During the same period, the share of wage and salary employees in the labor market shows a declining trend, while the share of the self-employed has been steadily increasing.
Returns to schooling estimated by sector (formal versus informal) are presented in Table   3 (see also Figure 3 ). The returns in the formal and informal sectors over time follow the pattern of the overall returns, showing considerable decline. Returns in the informal sector exhibit less variability, ranging from only 5.7 to 7.3 percent during the whole ten year period. Returns in the formal sector are higher than returns in the informal sector and the spread is increasing after 1996. 1992 1995 1997 1999 2000 2002 To complement the results on the returns to schooling, we look at education premiums by level and sex (see Annex Table 2 ). The interest here is to document which levels are associated with falling earnings premiums over time and whether the developments are similar for both males and females. Since there is very little evidence of sample selection in Venezuela, rates of return to education by level were derived from OLS regressions.
Overall the results follow the trend observed in the results on returns to schooling (see Table 4 ). Primary and secondary premiums are relatively stable during the decade for both men and women, while university premiums are more volatile, exhibiting a falling trend from 1996 to 2000 and an increasing trend thereafter. Females, with few exceptions, enjoy higher education premiums compared to males for all education levels. Premiums for secondary education (compared to primary) are of comparable magnitude to primary premiums (compared to no education), with primary premiums being slightly higher than secondary premiums. University premiums (compared to secondary) for males mirror the developments in male returns to The reasons for the observed developments in returns to schooling and education premiums relate to changes in the supply of more educated workers which, depending on economic activity, may or may not be compensated by a corresponding demand for skills.
During the 1990s, the Venezuelan economy was characterized by: (a) sharp fluctuations in economic activity; (b) volatile but, overall, decreasing real incomes; and (c) a steady increase in poverty. During the same period, a lack of opportunities in the formal sector resulted in an increasing number of workers moving into the informal sector, where returns to education are low and poverty is endemic.
Returns to Schooling and Real Wages
There is a close association between real wages and returns to schooling in Venezuela (Figure 4 ). It suggests that the overall return to schooling has been shaped by the effects of economic volatility on the demand and supply of skills. Furthermore, it seems that the real wage is leading the developments in the rate of return to schooling. Based on this relationship, one would predict that the rate of return may dip following the increases in years 2001 and 2002, given that growth has been negative in recent years.
The relationship between the real wage and returns to schooling suggests the danger of a vicious cycle; lack of sustained dynamism in the economy leads to depressed earnings, falling profitability of investing in education (especially primary), and reduced incentive to send children to school (especially given the high incidence of poverty). At the same time reduced opportunities in the formal sector of the economy result in those without skills ending up in the informal sector, where wages are low and poverty incidence is high, with significant intergenerational problems. Returns to education in Venezuela during the 1990s were driven by the returns to tertiary education (see Figure 5 ), which fluctuate sharply with the level of economic activity. On the other hand, returns to primary and secondary education have been relatively stable at 15-20 percent. In such an environment, one would expect that many children from poor families would be dropping out of primary and secondary school, while children from wealthier families would complete secondary education so that they enter university which provides better prospects (a steeper age-earnings profile). There is, however, emerging evidence that demand for educated labor is on the increase in Venezuela. Returns to tertiary education (and to some extent, secondary) have been on the increase at the turn of the century. The quantile regression model (Buchinsky 1994) can be outlined as:
where X i is a vector of exogenous variables; β θ is the vector of parameters; (Quantile) θ (lnw i |X i ) is the θth conditional quantile of lnw given X, with 0<θ<1. The θth quantile is derived by solving the problem (using linear programming): Increasing returns with quantiles have been observed for a series of countries in EuropePortugal, Austria, Finland, Ireland, Netherlands, Norway, Spain, Sweden, Switzerland and the United Kingdom, while only for Germany and Greece the returns-quantiles profile was found to be negative. Such international differences provide evidence that the interaction between education systems and labor market institutions on wage inequality is not identical across countries (Pereira and Martins 2000) . Increasing returns as one goes from the lower to the higher end of the earnings distribution could be interpreted as an indication of complementarity between ability and education (or skills), with more able workers benefiting from additional investment in education (see Mwabu and Schultz 1996 on South Africa). This would be the case of males but not for females in Venezuela. Among males, the increasing quantile returns, besides the aforementioned countries in Europe, follow the pattern observed for whites in South Africa. Among females, there is no tendency for the returns to increase with quantiles (with some evidence that quantile returns are actually decreasing), suggesting that there is no tendency for ability to bias returns upward; this pattern of quantile returns matches that observed for Africans in South Africa (as well as in Germany and Greece). However, there are other countries for which education is a substitute for unobserved ability, including Mexico (Patrinos and Metzger 2004) , the Philippines (Sakellariou 2004 ) and Ethiopia (Girma and Kedir 2004) . Also, in a careful analysis of ability and education, Denny and O'Sullivan (2004) find that education is a substitute for ability in the case of the United Kingdom. The implication for the case of Venezuela is that education is a good investment that would help reduce inequality over time. 
Conclusion
In this paper we have estimated the returns to education in Venezuela for the period 1992-2002 and linked them to earlier available estimates from the 1970s and 1980s. Using consistent cross-sections from the Encuesta de Hogares por Muestro we documented falling returns to schooling and educational levels until the mid-1990s, followed by increasing returns thereafter.
The overall return to an additional year of schooling was steadily declining in the 1970s, 1980s and through the mid-1990s. Since then, returns have been exhibiting an increasing trend.
Returns to education by level follow the trend observed in the results on returns to schooling.
Primary and secondary premiums are relatively stable during the decade for both men and women, while university premiums are more volatile, exhibiting a falling trend from 1996 to 2000 and an increasing trend thereafter. Females, with few exceptions, enjoy higher education premiums compared to males for all education levels.
The reasons for the observed developments in returns to schooling and education premiums relate to the effect of the swings in economic activity in Venezuela on the demand and supply of education and skills. During the 1990s, the Venezuelan economy was characterized by sharp fluctuations in economic activity, volatile but, overall, decreasing real incomes and a steady increase in poverty incidence. During the same period, lack of opportunities in the formal sector resulted in an increasing number of workers moving into the informal sector, where returns to education are low and poverty is endemic. Lack of sustained dynamism in the economy leads to a vicious cycle of depressed earnings, falling profitability of investing in education, and reduced incentive to send children to school (especially given the high incidence of poverty). At the same time reduced opportunities in the formal sector of the economy result in those without skills ending up in the informal sector, where wages are low and the poverty incidence is high, with significant intergenerational problems.
Using quantile regression analysis we find that the developments in returns over time are
sharply different between males and females. For all years examined and within each year, male returns exhibit a steady increase as one goes to higher income quantiles. Men in higher quantiles of the earnings distribution in Venezuela, enjoy higher returns to an additional year of schooling (and experience), compared to their counterparts at lower quantiles. Female returns follow the opposite pattern from that of male returns. They are highest at the lowest (10 th ) quantile and decline thereafter. Increasing returns as one goes from the lower to the higher end of the earnings distribution could be interpreted as an indication of complementarity between ability and education (or skills), with more able workers benefiting from additional investment in education. In Venezuela, this would be the case of males but not for females. For females, education is a good investment that allows those less well endowed with ability to increase their earnings.
We also find that the difference in returns between the high and low earners increases in the post-1995 period compared to the first part of the 1990s. This may mean that the high earners (at each educational level) are benefiting more, over time, compared to the low earners and that the effect of education upon earnings across the income distribution has become more acute.
Annex 
